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Description 

[0001] This invention relates to rotary pumps. 
[0002] Rotary pumps are known devices that are used 
in a wide range of applications to pump fluids from one 
place to another and to compress them. A known rotary 
pump is shown in Figure 1 of the accompanying draw- 
ings. This pump comprises a stator 10 and a rotor 20, 
the rotor being eccentrically mounted within the stator. 
The rotor comprises a main body 30 with vanes 40 ex- 
tending from the main body. The vanes are slldeably 
mounted on the rotor main body such that they can be 
pushed back into the main body against an outward bi- 
as. When the rotor is eccentrically mounted within the 
stator as shown in Figure 1 , the vanes extend out from 
the rotor and contact the inner surface of the stator. Due 
to the eccentric mounting of the rotor the radial exten- 
sion of each vane varies with angular displacement 
around the rotor main body. 

[0003] In operation, rotation of the rotor causes the 
vanes to sweep along the inner surface of the stator and 
be pushed back into the rotor main body for the part of 
the revolution where the rotor main body approaches 
closer to the stator. The vanes, outer rotor surface and 
stator surface defme cavities within the pump. The fluid, 
for example air, to be pumped enters the pump at the 
fluid inlet 50. The fluid inlet is located at a point where 
the rotor is far from the stator, the vanes are extended 
and the cavity into which the fluid flows is relatively large. 
As the rotor rotates the vanes defining the input cavity 
are pushed into the main rotor body and thus the size 
of the cavity decreases and the fluid is compressed. The 
fluid outlet 60 is located at a position where the rotor is 
close to the stator and the vanes are close to or at their 
minimum extension, thus the cavity is reduced in size 
and compressed fluid flows out of the fluid outlet. An 
inlet is provided for adding a lubricating fluid such as oil. 
[0004] In order to prevent fluid leaking from one cavity 
of the pump to the next, the rotor vanes and stator inner 
liner must provide a seal. This means that the contact 
between the stator inner liner and rotor vanes must be 
good and therefore friction between these surfaces 
tends to be high. A high friction contact between the sur- 
faces results In the rotor being difficult to turn and to 
wear of the contact surfaces. One way of addressing 
this problem is to provide lubrication of the surfaces. 
This can be done by injecting large quantities of a liquid 
lubricant such as oil into the pump. A disadvantage of 
this approach is that the oil mixes with the fluid as it is 
compressed by the pump, with several undesirable con- 
sequences. The fluid and oil mixture must be separated 
downstream of the rotary pump, which is an expensive 
process, the pump must be continually re-lubricated, 
and pumping the oil in addition to the fluid results in a 
loss of efficiency. 

[0005] Oil-free pumps have been provided by coating 
the moving parts of the pump with a solid lubricant. How- 
ever, this coating wears away rapidly, producing debris 



and the need for frequent servicing and replacement. 
[0006] Page 40 of "Pneumatic Handbook, by A. Bar- 
ber, 7th edition, discloses a vaned compressor which 
has a plurality of floating or restraining rings placed over 

5 each vane. The rings rotate with the vanes and maintain 
a minimum clearance between the vane tips and the 
casing wall. The rings rotate at a constant speed, where- 
as the vanes speed varies with extension, so there is 
some relative "rolling motion" between vanes and rings, 

10 A similar arrangement is disclosed in "fair comprime, 
by J. Lefevre, editeurs Paris, pages 31 7-31 8". An orbital 
vane compressor is produced by Dynew Corporation 
which comprises a bearing mounted within the stator 
which allows the blades to extend only to a desired 

is amount thereby keeping a clearance with the stator wall. 
[0007] A further type of compressor is that produced 
by Robert Groll in co-operation with the company Rotary 
Compression Systems. This pump has sockets housing 
sliding vanes within the eccentrically mounted rotor. 

20 [0008] US-A-2029554 and GB-A-363471 disclose ro- 
tary pumps having vanes mounted in pivotable sockets 
in both the rotor and the rotatable stator inner lining of 
the pump. 

[0009] DE-A-4331 964 discloses a vacuum pump with 
25 ball bearings mounted between the stator inner lining 
and main body. 

[0010] WO-A-97/21033 discloses a rotary compres- 
sor with reduced lubrication sensitivity. In order to com- 
bat problems that may occur with liquid lubricants, ad- 
30 ditional lubrication is provided by adding a "DLC" coat- 
ing to a vane in the compressor. This coating is formed 
of layer of hard and lubricious substances. 
[0011] Further examples of other known rotary pumps 
are shown in British Patents GB-A-2,322,913, GB-A- 
35 2,140,089, GB-A-2,140,088, GB-A-809,220, GB-A- 
728,269, GB-A-646,407, GB-A-501 ,693 and United 
States Patent US-A-4,648,819. 

[0012] In accordance with the present invention there 
is provided a rotary pump comprising: a fluid inlet and a 
40 fluid outlet; a stator comprising a main body and an inner 
liner rotatably mounted within the main body; a rotor 
comprising a main body eccentrically mounted within 
the stator; 

vanes extending from the rotor towards an inner surface 
45 of the stator inner liner, the stator inner liner, vanes and 
outer rotor surface defining pump cavities; wherein the 
stator inner liner is operable to rotate when the rotor ro- 
tates, such that the relative velocity between the vanes 
and the inner surface of the stator is reduced; the vanes 
so are each mounted such that they are received by and 
extend between a rotor fixing and a stator inner liner fix- 
ing, the rotor fixings and stator inner liner fixings being 
mounted within the rotor and stator inner liner respec- 
tively such that the angle of the vanes to the rotor can 
55 vary with rotation of the rotor; the rotor fixings and the 
stator inner liner fixings provide fluid sealing between 
said pump cavities for normal operation without liquid 
lubricant; and wherein said vanes and at least one of 
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said rotor sockets and said stator inner liner sockets 
contact one another at respective contact surfaces, a 
first of said contact surfaces being a solid lubricant sur- 
face and a second of said contact surface being a hard 
surface so as to provide reduced friction fluid sealing s 
contact without liquid lubricant. 

[0013] The device of the present invention alleviates 
the disadvantages of the prior art by providing a stator 
inner liner that rotates together with the rotor, thereby 
reducing the relative velocity between the rotor and sta- 10 
tor. This leads to lower sliding speeds and milder contact 
conditions between the rotor and stator. Thus, the rate 
of wear of the contact surfaces is reduced. Furthermore, 
this reduced motion allows the vanes to be held within 
fixings (such as sockets or bonded bushings) in a man- *s 
nerthat allows fluid sealing between cavities without the 
need for liquid lubricants. 

[001 4] Mounting of the vanes in sockets, results in an 
improved fluid seal between neighbouring pump cavi- 
ties which gives reduced leakage of pumped fluid be- 20 
tween pump cavities. Furthermore, the mounting of the 
vanes in sockets such that the angle of the vanes to the 
rotor can vary means that there is no oscillating motion 
between contact surfaces of the vane tips and stator in- 
ner liner with the associated problems of frictional losses 25 
and wear of the two surfaces. 

[0015] Advantageously, the rotor sockets and the sta- 
tor inner liner socket are rotatable about an axis aligned 
with their geometric centres and parallel with the axis of 
rotation of the rotor. In preferred embodiments, the an- 30 
gle of the vanes oscillates about a central position with 
rotation of the rotor, the central position being preferably 
with the vanes extending radially outwardly from the ro- 
tor. 

[0016] This is a convenient arrangement that enables 35 
the vane angle to change while the rotor rotates while 
providing a good seal between neighbouring pump cav- 
ities and reduced frictional wear. 
[001 7] In some embodiments, the vanes are slideably 
mounted within the rotor socket and are fixedly mounted *o 
within the stator inner liner socket. 
[001 8] Although the vanes can be slideably mounted 
within the socket of the stator inner liner it is preferable 
that they are slideably mounted within the rotor, as the 
size of this rotor socket is not restricted by the width of 45 
the stator inner liner which is generally quite thin. In or- 
der to ensure that the vanes extend to the stator inner 
liner socket and provide a good fluid seal between cav- 
ities, they are fixedly mounted within the stator inner lin- 
er, so 
[0019] Preferably, the solid lubricant surface may be 
PTFE and the hard surface may be one of steel coated 
with diamond like coatings, tungsten carbide, graphite 
and molybdenum disulphide. 

[0020] The rotor, stator inner liner and vanes may be 55 
hard coated steel and the sockets may be solid lubricant 
in the form of PTFE, pure or reinforced with coated 
glass, bronze, molybdenum disulphide or graphite. 
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[0021] Ball bearings may be mounted between the 
stator and stator inner liner. In this way, the stator inner 
liner is held in position away from the stator and frictional 
forces inhibiting rotation are reduced. 
[0022] Embodiments of the present invention will now 
be described, by way of example only, with reference to 
the accompanying drawings, in which: 

Figure 1 illustrates a known rotary pump; 

Figure 2 illustrates a rotary pump having a rotating 

stator inner liner; 

Figure 3 illustrates a rotary pump having rotor and 
stator socket; and 

Figure 4 illustrates the rotor and stator sockets of 
another embodiment in more detail.. 

[0023] With reference to Figure 2, a rotary pump illus- 
trating the principle of the rotating stator inner liner is 
illustrated. This pump comprises a stator 10, a rotor 20 
with rotor main body 30 and vanes 40, a fluid inlet 50 
and outlet 60 and a stator inner liner 80 is shown. The 
pump differs from the pump shown in Figure I in that it 
additionally comprises a stator inner liner 80. The stator 
inner liner 80 is mounted within the main stator body 1 0 
and is free to rotate. The vanes 40 of the rotor 20 contact 
the stator inner liner 80 rather than the stator main body 
10. 

[0024] As the rotor turns the vanes 40 sweep along 
the surface of the stator inner liner 80. The vanes 40 
exert a rotational torque on the stator inner liner 80, 
which is mounted such that it is free to rotate, and this 
causes it to rotate. The dimensions of the stator inner 
liner 80 are such that there is a gap between the stator 
main body 10 and the stator inner liner 80. A bearing 
can be provided between the stator main body 1 0 and 
the stator inner liner 80 by ball bearings mounted be- 
tween the stator main body 1 0 and stator inner liner 80, 
In some embodiments, the force of the vanes 40 on the 
stator inner liner 80, is used to cause it to rotate. In other 
embodiments the stator inner liner 80 is driven by the 
rotor shaft, possibly using bellows directly attached to 
the rotor shaft. The resulting relative velocity between 
the vanes 40 of the rotor 20 and stator inner liner 80 is 
thus much lower than would be the case for a static sta- 
tor inner liner. 

[0025] It should be noted that due to the eccentric 
mounting of the rotor main body 30, the velocity of the 
rotor vanes 40 varies with their radius around the cir- 
cumference. The stator inner liner 80 rotates about its 
centre point and as such does not have a velocity that 
varies with angular position. Thus there is a small oscil- 
lating motion of the vane tips on the rotating stator inner 
liner 80. The contact surfaces of the rotor 20 and stator 
inner liner 80 are, preferably, coated with solid lubricants 
to reduce frictional forces arising due to this oscillating 
motion. In some embodiments, the stator inner liner 80 
is coated with a solid lubricant coating in the form of a 
PTFE composite (polytetrafluoroethylene) as is the in- 
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ner surface of the stator main body 1 0. The rotor vanes 
40 have a hard tungsten carbide coating, preferably 
bound to a steel substrate. Alternatively, the hard tung- 
sten carbide coating may be bound to a multilayered 
structure consisting of titanium nitride/carbide or a dia- 
mond (diamond-like), graphite or molybdenum disul- 
phide coating. 

[0026] In operation, compressible fluid enters a cham- 
ber of the pump at fluid inlet 50. As the rotor rotates, this 
chamber moves out of fluid connection with fluid inlet 50 
and a subsequent chamber connects with the fluid inlet 
50. Due to the eccentric mounting of the rotor main body 
30 and the position of the fluid inlet 50, as the rotor main 
body 30 rotates away from the fluid inlet 50 its outer cir- 
cumference becomes closer to the stator inner liner 80 
and the slideably mounted vanes 40 which are biased 
to extend from the rotor main body 30, are pushed back 
into the rotor main body 30. This decreases the size of 
the chamber containing the fluid and it is compressed. 
The chamber moves on to connect with the fluid outlet 
60 and the compressed fluid exits the pump through this 
outlet. The rotor main body 30 is close to the stator 1 0 
at the fluid outlet 60 so that the chamber is small at this 
position and fluid is pushed from the pump. 
[0027] Figure 3 illustrates an embodiment of the in- 
vention in which like parts to Figures 1 and 2 bear the 
same numerical designations (and shaped areas corre- 
spond to reinforced PTFE). This embodiment differs 
from the embodiment of Figure 2 in that the vanes 40 
are slideably mounted within rotatable sockets 90 in the 
rotor main body 30 and extend to rotatable sockets 95 
within the stator inner liner 80 in which they are fixedly 
mounted. On rotation of the rotor 20 and stator inner lin- 
er 80, the variation of the velocity of the outer tips of the 
rotor vanes 40 arising due to the eccentric mounting of 
the rotor main body 30 causes the sockets 90, 95 to os- 
cillate about their central position and the angle of the 
vanes 40 to oscillate about a central perpendicular po- 
sition. This is illustrated in Figure 3, wherein the angle 
of the vanes 40 varies to compensate for the variation 
in velocity of the outer vane tips with rotation. Thus, in 
this embodiment the mounting of the vanes 40 in sock- 
ets 90, 95 with resuming change in angle of the rotor 
vanes 40 means that there is no oscillating motion be- 
tween contact surfaces of the vane tips and stator inner 
liner 80 with associated problems of wear of the two sur- 
faces. In this arrangement the contact areas within the 
rotating sockets are over a larger area than with the 
blade tip on the inner stator liner 80. and thus the forces 
exerted and wear rates are correspondingly reduced. 
Furthermore, this arrangement leads to a better seal be- 
tween neighbouring pump cavities with reduced leak- 
age of pumped fluid and without the need for liquid lu- 
bricant. 

[0028] The vanes 40 are generally fixedly mounted 
within the stator inner liner socket 95 and free to slide 
in the rotorsocket 90 without any bias. This may be done 
by brazing a rod onto the rotor blade tip and mounting 



this within the stator socket 95 or by machining the vane 
40 and its cylindrical head from a solid piece. Alterna- 
tively, the vanes 40 may be slideably mounted within the 
rotor socket 90 with an outward bias, such that they ex- 

5 tend into the stator inner liner socket 95 at all times. The 
contact surfaces of the sockets 90, 95 and receiving 
cavities within the rotor and stator inner liner may be 
coated with solid lubricants (such as PTFE against tung- 
sten carbide) to reduce frictional forces and wear of the 

10 surfaces, as may the contact surfaces of the rotor vanes 
40 and rotor socket 90. Figure 3 gives the dimensions 
of a preferred embodiment of the pump. 
[0029] Figure 4 illustrates another embodiment. In 
this embodiment there is a cylinder at the outer end of 

15 the vane 40 that is held within the stator socket 95. The 
vane 40 slides within a slot within the rotorsocket 90 as 
the rotor rotates. 

[0030] The vane 40 is steel coated in one of a dia- 
mond like coating, tungsten carbide, graphite or molyb- 

20 denum disulphide. The rotor 20 and the stator inner liner 
80 are steel with at least the portions contacting the rotor 
socket 90 and the stator inner liner socket 95 being coat- 
ed in the same way as the vane 40. The rotor socket 90 
and the stator inner liner socket 95 are one of PTFE, 

25 pure or reinforced with glass, bronze, molybdenum di- 
sulphide or graphite. This arrangement provides oppos- 
ing solid lubricant and hard surfaces throughout. 
[0031 ] As an alternative to the sockets 90, 95 provid- 
ing the fixings at each end of the vanes, 40, one or both 

30 of these may be replaced with a bonded bushing con- 
taining a high temperature resistant elastomeric mate- 
rial such as nitrile synthetic rubber. This removes the 
need for dry lubricant materials at this location, but not 
at the sliding seal, the vane sides or the output valve. 

35 

Claims 

1 . A rotary pump comprising: 

40 

a fluid inlet (50) and a fluid outlet (60) 
a stator comprising a main body (10) and an 
inner liner (80) rotatably mounted within the 
main body (1 0); 

45 a rotor (20) comprising a main body eccentri- 

cally mounted within the stator; 
vanes (40) extending from the rotor (20) to- 
wards an inner surface of the stator inner liner 
(8), the stator inner liner (80), vanes (40) and 

50 outer rotor surface defining pump cavities; 

wherein 

the stator inner liner (80) is operable to 
rotate when the rotor (20) rotates, such that the 
relative velocity between the vanes (40) and the 
55 inner surface of the stator is reduced; 

the vanes (40) are each mounted such 
that they are received by and extend between 
a rotor fixing (90) and a stator inner liner fixing 
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(95), the rotor fixings (90) and stator inner iiner 
fixings (95) being mounted within the rotor (20) 
and stator inner liner (80) respectively such that 
the angle of the vanes (40) to the rotor can vary 
with rotation of the rotor; 

the rotor fixings (90) and the stator inner 
liner fixings (95) provide fluid sealing between 
said pump cavities for normal operation without 
liquid lubricant; and 

wherein said vanes (40) and at least one of 
said rotor fixings (90) and said stator inner liner fix- 
ings (95) contact one another at respective contact 
surfaces, a first of said contact surfaces being a sol- 
id lubricant surface and a second of said contact 
surface being a hard surface so as to provide re- 
duced friction fluid sealing contact without liquid lu- 
bricant. 

2. A rotary pump according to claim 1 , wherein the 
vanes are each mounted such that they are re- 
ceived by and extend between at least one of a rotor 
socket (90) and a stator inner liner socket (95), 

3. A rotary pump according to claim 1 , wherein said 
solid lubricant surface is PTFE based. 

4. A rotary pump according to any one of claims 2 and 
3, wherein said hard surface is coated with one of 
a diamond like coating or a tungsten carbide, graph- 
ite or molybdenum disulphide coating. 

5. A rotary pump according to claim 3, wherein at least 
one of said rotor sockets and said stator inner liner 
sockets is formed of PTFE pure or reinforced with 
one of glass, bronze, molybdenum disulphide and 
graphite, 

6. A rotary pump according to claim 4, wherein said 
vanes are formed of steel coated with one of a dia- 
mond like coating or a tungsten carbide, graphite or 
molybdenum disulphide coating. 

7. A rotary pump according to any one of the preced- 
ing claims, wherein at least one of said rotor sockets 
and said stator inner liner and a respective one of 
said rotor and said stator inner liner contact one an- 
other at respective contact surfaces, one of said 
contact surfaces being a solid lubricant surface and 
another of said contact surfaces being a hard sur- 
face so as to provide reduced friction fluid sealing 
contact without liquid lubricant. 

8. A rotary pump according to claim 7, wherein said 
solid lubricant surface is PTFE based. 

9. A rotary pump according to any one of claims 7 and 
8, wherein said hard surface is one of a diamond 



10 



like coating or a tungsten carbide, graphite or mo- 
lybdenum disulphide coating. 

10. A rotary pump according to claim 8, wherein at least 
one of said rotor sockets and said stator inner liner 
sockets, is formed of PTFE reinforced with one of 
glass, bronze, molybdenum disulphide and graph- 
ite. 

1 1 . A rotary pump according to claim 9, wherein at least 
one of said rotor (20) and said stator inner liner (80) 
is formed of steel coated with one of a diamond like 
coating or a tungsten carbide, graphite or molybde- 
num disulphide coating. 

12. A rotary pump according to any one of the preced- 
ing claims, wherein the rotor sockets (90) and the 
stator inner liner sockets (95) are rotatable about 
an axis aligned with their geometric centre and par- 
allel with the axis of rotation of the rotor. 

13. A rotary pump according to claim 12, wherein the 
angle of the vanes (40) oscillates about a central 
position with rotation of the rotor (20). 

14. A rotary pump according to claim 13, wherein the 
central position is with the vanes (40) extending ra- 
dially outwardly from the rotor. 

15. A rotary pump according to any one of the preced- 
ing claims, wherein the vanes are slideably mount- 
ed within the rotor socket (90) and are fixedly 
mounted within the stator inner liner socket (95). 



35 16. A rotary pump according to any of the preceding 
claims, wherein an outer radius of the stator inner 
liner is smaller than an inner radius of the main sta- 
tor body. 

40 17. A rotary pump according to claim 15, further com- 
prising ball bearings rotably mounted between the 
stator inner liner (80) and stator main body (10). 

18. A rotary pump according to any of the preceding 
45 claims, wherein the rotor main body, stator and sta- 
tor inner liner all have circular cross sections. 

19. A rotary pump according to claim 1 , wherein at least 
one end of each vane (40) is fixed by a bonded 

50 bushing. 
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Patentanspruche 

55 1. Kreiselpumpe, die aufweist: 

einen FluideinlaB (50) und einen FluidauslaB 
(60), 



5 



9 



EP1 183 470 B1 



10 



einen Stator, der einen Hauptkorper (10) und 
ein inneres Rohr (80) aufweist, das drehbar in- 
nerhalb des Hauptkorpers (10) montiert fst, 
einen Rotor (20), der einen Hauptkorper auf- 
weist, der exzentrisch innerhalb des Stators 5 
montiert ist, 

Flugel (40), die sich von dem Rotor (20) zu ei- 
nerinneren Flache des Statorinnenrohrs (8) er- 
strecken, wobei das Statorinnenrohr (80), die 
Flugel (40) und die auBere Rotorflache Pump- 10 
kavitaten festlegen, wobei 

das Statorinnenrohr (80) derart betreib- 
bar ist, da!3 es sich dreht, wenn slch der Rotor 
(20) dreht, so daf3 die relative Geschwindigkeit 
zwischen den Flugeln (40) und der inneren Fla- 15 
che des Stators reduziert wird, 

wobei die Flugel (40) jeweils derart montiert 
sind, daB sle aufgenommen werden von und sich 
erstrecken zwischen einer Rotorbefestigung (90) 20 
und einer Statorinnenrohrbefestigung (95), wobei 
die Rotorbefestigungen (90) und die Statorinnen- 
rohrbefestigungen (95) innerhalb des Rotors (20) 
bzw. Statorinnenrohrs (80) montiert sind, so daB 
der Winkel der Flugel (40) zum Rotor mit der Dre- 25 
hung des Rotors variieren kann, 

wobei die Rotorbefestigungen (90) und die 
Statorinnenrohrbefestigung (95) eine Fluidabdich- 
tung zwischen den Pumpkavitaten fur den Normal- 
betrieb ohne Fluidgleitmittel bereitstellen und 30 

wobei die Flugel (40) und zumindest eine der 
Rotorbefestigungen (90) und der Statorinnenrohr- 
befestigungen (95) sich an entsprechenden Kon- 
taktflachen beruhren, wobei eine erste der Kontakt- 
flachen eine Festschmierstoffflache ist und eine 35 
zweite der Kontaktflachen eine harte AuBenflache 
hat, so daB ohne einen flussigen Schmierstoff ein 
Fluidabdichtkontakt mit reduzierter Reibung bereit- 
gestellt wird. 

40 

Kreiselpumpe nach Anspruch 1 , bei der die Flugel 
jeweils montiert sind, so daB sie aufgenommen 
werden von und sich erstrecken zwischen zumin- 
dest einem Rotorsockel (90) und einem Statorin- 
nenrohrsockel (95). 45 

Kreiselpumpe nach Anspruch 1 , bei der die Fest- 
schmierstoffflache PTFE-basiert ist. 

Kreiselpumpe nach einem der Anspriiche 2 und 3, so 
wobei die harte AuBenflache beschichtet Ist mit ei- 
ner diamantartigen Beschichtung oder einer Wolf- 
ramcarbid-, Graphit- oder Molybdandisulfidbe- 
schichtung. 

55 

Kreiselpumpe nach Anspruch 3, bei der zumindest 
ein Rotorsockel oderStatorinnenrohrsokkel aus rei- 
nem PTFE oder aus PTFE, das verstarkt ist mit 



Glas, Bronze, Molybdandisulfid oder Graphit, gebil- 
det ist. 

6. Kreiselpumpe nach Anspruch 4, bei der die Flugel 
aus Stahl gebildet sind, der beschichtet ist mit einer 
diamantartigen Beschichtung oder mit Wolf ramcar- 
bid, Graphit oder einer Molybdandisulfidbeschich- 
tung. 

7. Kreiselpumpe nach einem der vorherigen Anspru- 
che, wobei zumindest ein Rotorsockel und das Sta- 
torinnenrohr und ein entsprechender Rotor und das 
Statorinnenrohr sich an Kontaktflachen gegenseitig 
beruhren, wobei eine der Kontaktflachen eine Fest- 
schmierstoffflache ist und die andere der Kontakt- 
flachen eine harte AuBenflache hat, so daB ohne 
ein flussiges Schmiermittel ein Fluidabdichtkontakt 
mit verringerter Reibung bereitgestellt wird. 

8. Kreiselpumpe nach Anspruch 7, wobei die Fest- 
schmierstoffflache PTFE-basiert ist. 

9. Kreiselpumpe nach einem der Anspriiche 7 und 8, 
wobei die harte AuBenflache eine diamantartige 
Beschichtung oder eine Wolframcarbid-, Graphit- 
oder Molybdandisuffidbeschichtung hat. 

10. Kreiselpumpe nach Anspruch 8, wobei zumindest 
einer der Rotorsockel und der Statorinnenrohrsok- 
kel aus PTFE gebildet ist, das verstarkt ist mit Glas, 
Bronze, Molybdandisulfid oder Graphit. 

11. Kreiselpumpe nach Anspruch 9, wobei zumindest 
der Rotor (20) oder das Statorinnenrohr (80) aus 
Stahl gebildet ist, der beschichtet ist mit einer dia- 
mantartigen Beschichtung oder mit Wolframcarbid, 
Graphit oder mit einer Molybdandisulfidbeschich- 
tung. 

12. Kreiselpumpe nach einem der vorherigen Anspru- 
che, bei der die Rotorsockel (90) und die Statorin- 
nenrohrsockel (95) um eine Achse drehbar sind, die 
mit deren geometrischem Zentrum ausgerichtet ist 
und parallel zur Drehachse des Rotors veriauft. 

13. Kreiselpumpe nach Anspruch 12, wobei der Winkel 
der Flugel (40) um eine zentrale Position mit Dre- 
hung des Rotors (20) oszilliert. 

14. Kreiselpumpe nach Anspruch 13, bei der die Zen- 
tralposition bei den Flugeln (40), die sich radial nach 
auBen vom Rotor erstrecken, ist. 

15. Kreiselpumpe nach einem der vorherigen Ansprii- 
che, wobei die Flugel verschiebbar innerhalb des 
Rotorsockels (90) montiert sind und test innerhalb 
des Statorinnenrohrsockels (95) befestigt sind. 



6 



11 



EP 1 183 470 B1 



12 



16. Kreiselpumpe nach einem der vorherigen AnsprCi- 
che, bei der ein auBerer Radius des Statorinnen- 
rohrs kleiner als ein innerer Radius des Hauptsta- 
torkorpers 1st. 

17. Kreiselpumpe nach Anspruch 15, die weiterhin Ku- 
gellager aufweist, die drehbarzwischen dem Stato- 
rinnenrohr (80) und einem Statorhauptkorper (10) 
montiert sind. 

18. Kreiselpumpe nach einem der vorherigen Anspru- 
che, wobei der Rotorhauptkorper, der Stator und 
das Statorinnenrohralie kreisfdrmige Querschnitte 
haben. 

19. Kreiselpumpe nach Anspruch 1, bei derzumindest 
ein Ende von jedem Flugel (40) durch eine befestig- 
te Hulse fixiert ist. 



Revendications 

1 . Pompe rotative, comprenant : 

une entree (50) de fluide et une sortie (60) de 
fluide 

un stator comprenant un corps principal (1 0) et 
une chemise interieure (80) montee mobile en 
rotation a I'interieur du corps principal (10) ; 
un rotor (20) comprenant un corps principal 
monte de maniere excentree a i'interieur du 
stator ; 

des ailettes (40) s'etendant du rotor (20) en di- 
rection d'une surface interieure de la chemise 
interieure (80) de stator, la chemise interieure 
(80) de stator, les ailettes (40) et une surface 
exterieure de rotor definissant des cavites de 
pompe ; dans laquelle 

la chemise interieure (80) de stator peut 
operer pourtourner lors de la rotation du rotor 
(20), de facon a require la v6locite relative entre 
les ailettes (40) et la surface interieure du 
stator ; 

les ailettes (40) sont toutes montees de 
sorte qu'elles sont recues par et s'etendent en- 
tre une fixation (90) de rotor et une fixation (95) 
de chemise interieure de stator, les fixations 
(90) de rotor et les fixations (95) de chemise 
interieure de stator etant montees, respective- 
ment, a I'interieur du rotor (20) et de la chemise 
interieure (80) de stator de sorte que Tangle des 
ailettes (40) par rapport au rotor peut varier 
avec la rotation du rotor ; 

les fixations (90) de rotor et les fixations 
(95) de chemise interieure de stator etablissent 
- une etancheite au fluide entre lesdites cavites 
de pompe pour fonctionnement normal sans !u- 
brifiant sous forme liquide ; et 



dans laquelle lesdites ailettes (40) et au moins 
I'une desdites fixations (90) de rotor et desdites fixa- 
tions (95) de chemise interieure de stator se con- 
tacted les unes les autres au niveau de surfaces 

5 de contact respectives, une premiere desdites sur- 
faces de contact etant une surface lubrifiante solide 
et une seconde desdites surfaces de contact etant 
une surface dure, de facon a etablir un contact 
d'etancheite aux fluides a frottement reduit sans lu- 

10 brifiant sous forme liquide. 

2. Pompe rotative selon la revendication 1 , dans la- 
quelle les ailettes sont toutes montees de sorte 
qu'elles sont recues par et s'etendent entre au 

15 moins Tune d'une cavite (90) de rotor et d'une cavite 
(95) de chemise interieure de stator. 

3. Pompe rotative selon la revendication 1, dans la- 
quelle ladite surface lubrifiante solide est a base de 

20 PTFE. 

4. Pompe rotative selon I'une quelconque des reven- 
dications 2 et 3, dans laquelle ladite surface dure 
est revetue d'un revetement de type diamante ou 

25 d'un revetement de carbure de tungstene, de gra- 
phite, ou de disulfure de molybdene. 

5. Pompe rotative selon la revendication 3, dans la- 
quelle au moins I'une desdites cavites de rotor et 

30 desdites cavites de chemise interieure de stator est 
formee de PTFE pur ou renforce de Tun de verre, 
de bronze, de disulfure de molybdene et de graphi- 
que. 

35 6. Pompe rotative selon la revendication 4, dans la- 
quelle lesdites ailettes sont formees d'acier revetu 
de I'un d'un revetement de type diamante ou d'un 
revetement de carbure de tungstene, de graphite, 
ou de disulfure de molybdene. 

40 

7. Pompe rotative selon I'une quelconque des reven- 
dications precedentes, dans laquelle au moins I'une 
desdites cavites de rotor et de ladite chemise inte- 
rieure de stator et I'un respectif dud it rotor et de la- 

45 elite chemise interieure de stator viennent en con- 
tact I'un avec I'autre au niveau de surfaces de con- 
tact respectives, I'une desdites surfaces de contact 
etant une surface lubrifiante solide et une autre des- 
dites surfaces de contact etant une surface dure de 

so facon a etablir un contact d'etancheite aux fluides 
a frottement reduit sans lubrifiant sous forme liqui- 
de. 

8. Pompe rotative selon la revendication 7, dans 1a- 
55 quelle ladite surface lubrifiante solide est a base de 

PTFE. 

9. Pompe rotative selon I'une quelconque des reven- 
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dications 7 et 8, dans laquelle ladite surface dure quelle au moins une extremite de chaque ailette 

est Tun d'un revetement de type diamante ou d'un (40) est fixee par un manchon colle. 

revetement de carbure de tungstene, de graphite, 
ou de disulfure de molybdene. 

5 

10. Pornpe rotative selon la revendication 8, dans la- 
quelle au moins Tune desdites cavites de rotor et 
desdites cavites de chemise interieure de stator est 
formee de PTFE rent orce de Tun de verre, de bron- 
ze, de disulfure de molybdene et de graphite. 10 



11. Pompe rotative selon la revendication 9, dans la- 
quelle au moins l*un dudit rotor (20) et de ladite che- 
mise interieure (80) de stator est forme d'acier re- 
vetu de Tun d'un revetement de type diamante ou is 
d'un revetement de carbure de tungstene, de gra- 
phite, ou de disulfure de molybdene. 

12. Pompe rotative selon I'une quelconque des reven- 
dications precedentes, dans laquelle les cavites 20 
(90) de rotor et les cavites (95) de chemise interieu- 
re de stator so nt mobiles en rotation autour d'un axe 
aligne avec leur centre de g6om6trie et parallele a 
I'axe de rotation du rotor. 

25 

13. Pompe rotative selon la revendication 12, dans la- 
quelle Tangle des ailettes (40) oscille autour d'une 
position centrale avec la rotation du rotor (20). 

^ 14. Pompe rotative selon la revendication 13, dans la- 30 

quelle la position centrale correspond a celle dans 
laquelle les ailettes (40) s'Stendent radialement 
vers I'exterieur du rotor. 



15. Pompe rotative selon I'une quelconque des reven- 35 
dications pr6c6dentes, dans laquelle les ailettes 
sont montSes glissantes a l'inte>ieur de !a cavit6 
(90) de rotor et sont montees fixes a I'interieur de 
lacavite (95) de chemise interieure de stator. 

40 

16. Pompe rotative selon i'une quelconque des reven- 
dications precedentes, dans laquelle un rayon ex- 
terieur de la chemise interieure de stator est plus 
petit qu'un rayon interieur dudit corps principal de 
stator. 45 



17. Pompe rotative selon la revendication 15, compre- 
nant en outre des roulements a billes montes rota- 
tifs entre la chemise interieure (80) et le corps prin- 
cipal (1 0) de stator. so 



18. Pornpe rotative selon i'une quelconque des reven- 
dications precedentes, dans laquelie le corps prin- 
cipal de rotor, le stator et la chemise interieure de 
stator ont tous des sections transversales circuiai- 55 
res. 




19. Pompe rotative selon la revendication 1, dans la- 
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